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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rindustrial Application] this invention relates to the manufacturing method of the fiber strengthening 
nolyamide resin mold goods which have intensity suitable as machine parts, such as bearing, rigidity, 
and thermal resistance with respect to the manufacturing method of the strengthening polyamide resin 
mold goods by the alkali polymerization and the monomer casting method of lactams. 

[Description of the Prior Art] The so-called alkali polymerization and monomer casting method for 
£ "ng out the polymerization of the lactams in an operation of an alkali catalyst and . ■ po ymenzaton 
initiator, and obtaining polyamide resin mold goods are well-known (for example JP S 1-141914,A 4- 
02774 The polyamide resin mold goods obtained by this method have self-lubricity, and since it has 
comparatively high intensity, rigidity, and thermal resistance, they are widely used for a roll, bearing, 
SgT from the former. However, in the pyrosphere more than the glass transition temperature 
of polyamide resin, intensity and a rigid fall are intense, and a use is restricted. For this ; reason, the 
request of the mold goods which can be used under a high temperature service and high loading 
condition is strong, and it looks forward to mold goods excellent in intensity, rigidity, and thermal 

tooSlto order to raise the intensity, rigidity, and thermal resistance of the polyamide resin mold goods 
U the monomer casting method, the method of blending various reinforcements is tried. Much 
IsLents, mold goofs, etc. with which the glass ^^^^^S^- 
greatly and cheaply especially was blended are proposed (JP,60-223822,A, 62-207330, 63-841 /, w 
17957 63-63720 63-205351, etc.). however, the case where the lactams used by the monomer casting 
method were liquids with low viscosity, and it blends a glass fiber with lactams upwards in molding 
temperature since specific gravity is lower than a glass fiber - metal mold - it ^J^^ 
manufacture the mold goods which it was [ mold goods ] easy to produce sedimentation of a glass fiber 
during the polymerization inside, and distributed the glass fiber uniformly 

foOMl By adding an organic thickener as a method of solving this problem and making viscosity of 
lactams higlTth f method of making sedimentation of fillers, such as a blended glass fiber, late is 
S KJP 6o!223 822,A). However, it not only spoils the essential advantage of the monomer casting 
"teiZ«n g or pouring the liquid of hypoviscosity into metal mold easily, but by this method, 
there is a fault to which intensity, rigidity, and thermal resistance fall 

[0005] Moreover, the method of blending plate-like matter (glass flakes ™* * ^™ 3Q » 63 . 
simultaneously and suppressing curvature deformation of mold goods is indicated (JP,62-207330,A 63 
Vw^%?Sb* ha 8 s a bad fluidity, in order to use the plate-like matter tog^nd it has 
the fault to which the loadings of the larger glass fiber of the reinforcement effect are '-J«^L 
Moreover, the method of preventing efficiently without a side effect sedimentation of the glass fiber 
blended as a reinforcement also by how to have indicated others is not shown. 

[0006]' In the monomer casting method of lactams, the glass fiber blended as a remforcement sediments 
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at the time of the polymerization of lactams, and the purpose of this invention has it m solving the 
trouble that the mold goods distributed uniformly are not obtained. That is, this invention offers intensity 
and the new manufacturing method excellent effectively and economically which obtains rigid 
outstanding strengthening polyamide resin mold goods also in the pyrosphere more than the glass 
transition temperature of polyamide resin, when the reinforcement effect blends a cheap large and glass 
fiber as main reinforcements and distributes it uniformly in mold goods. 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by blending a comparatively 
little minerals whisker with the glass fiber which are main reinforcements, this invention persons found 
out that the effect that a minerals whisker prevents sedimentation of a glass fiber was shown, and 
completed this invention. 

[0008] this invention is the manufacturing method of the strengthening polyamide resin mold goods , 
chara cterized by blending a glass fiber 5 -30we ight section s , and the minerals whisker 0.5-10 weight . 
lections to the lactams 100 polymerization" section in the monomer casting method for carrying out the 
polymerization of the lactams in an operation of an alkali catalyst and a polymerization initiator, and 
obtaining polyamide resin mold goods. 

[0009] this invention is explained in detail below. The monomer casting method of the lactams in this 
invention is a method of carrying out the polymerization of the lactams in an operation of an alkali 
catalyst and a polymerization initiator, and obtaining polyamide resin mold goods, and can be performed 
according to a well-known method in itself. 

[0010] An epsilon caprolactam, omega-capryl, omega-RAURIN lactam, etc. are mentioned as an 
example of the lactams used by this invention. These lactams may be used independently and they may 
use two or more kinds together. . . 

[001 1] As an alkali catalyst, the well-known compound used by the alkali polymerization method ot 
lactams can be used. As the example, the resultant of these and lactams etc. is mentioned to the hydride 
of alkali metal, alkaline earth metal, and those metals, an oxide, a hydroxide, an alkylation object or a 
Grignard compound, and a row. As for the amount of the alkali catalyst used, it is desirable to lactams 
0.05-10-mol % and that it is the 0.2-5-mol range of % especially. 

[0012] Also about a polymerization initiator, the well-known compound used by the alkali 
polymerization method of lactams can be used. As the example, N-acyl lactam, an organic isocyanate, a 
carbodiimide, an acid chloride, a urea derivative, etc. are mentioned, and, as for the amount used, it is 
desirable that it is 0.03-10-mol% to lactams. . 4 . 
[00131 Generally with the alkali polymerization and the monomer casting method of lactams, it is. ine 
liquid which added the alkali catalyst to the temperature beyond the melting point at the lactams which 
carried out heating fusion And the liquid (henceforth B liquid) which added the polymerization initiator 
is prepared separately. (It is hereafter called A liquid) After mixing A liquid and B liquid, it injects or 
pours in into the metal mold held at the predetermined temperature below the melting point ot the 
polyamide resin which is beyond the melting point of the used lactams, and is generated polymerization 
solidification is carried out as it is, and polyamide resin mold goods are obtained. Mixed operation and 
injection to metal mold, or pouring operation with A liquid and B liquid may be performed 
simultaneously, or may be performed by preceding either. However, it is desirable to perform these 
operations by continuing for a short time as much as possible. It is desirable to adopt this common 
practice or the method according to this in this invention. 

[00141 The glass fiber used by this invention is the thing of staple-fiber configurations, such as a 
MIRUDO glass fiber and a chopped glass fiber, mean fiber length and 5-500 micrometers of diameters 
of fiber reach the size, respectively, and there are 5-25 micrometers, and it is 10-200 micrometers and 8- 
20 micrometers preferably. There is especially no limit about the kind (component) of glass, and E glass, 
C glass, S glass, alkali-proof glass, etc. can be used. —\ 
[00151 The minerals whisker used by this invention is the thing of the shape of needle crystal ot a 
mineral matter, and can mention silicon carbide, silicon nitride, a potassium titanate, a zinc oxide, boric- 
acid aluminum, basic magnesium sulfate, etc. as the example. Such sizes are ranges mean fiber len£ih_J 
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and whose diameters of fiber are 5-30 micrometers and 0.2-2 micrometers, respectively. The potassium- 
titanate whisker and boric-acid aluminum whisker mean fiber length and whose diameter of fiber are 10- 
30 micrometers and 0.3-1 micrometer, respectively are used suitably among these. The minerals whisker 
used by this invention may be a single kind, and may use together two or more kinds of things. < 
[0016] the loadings of a glass fiber -- _iejai_ain_ll}0^^ - receiving - 5 - 30 weight section 

~ it is 10 - 25 weight section preferably If the loadings of a glass fiber do not have intensity and the rigid 
rigid and heat-resistant enough improvement effect in under 5 weight sections and exceed 30 weight 
sections on the other hand, at the time of the polymerization of lactams, a glass fiber will sediment and 
uniform distribution will not be obtained. Furthermore, since the viscosity of the lactams which blendec 
the glass fiber becomes high and the advantage of the monomer casting method is spoiled, it is not 

[0017] The loadings of a minerals whisker have desirable 0.5 - 10 weight section to the lactams 100 
weight section. The uniform distribution of a glass fiber with few effects that the effect to intensity etc. 
turns up as for loadings, and they prevent sedimentation of a glass fiber under in the 0.5 weight section 
is not obtained. Moreover, if 10 weight sections are exceeded, since the minerals whisker of a certain 
thing is comparatively expensive, it is not economical. [ of the effect to intensity etc. ] 
[0018] In this invention, although especially limitation does not have the method of blending a glass 
fiber and a minerals whisker with above-mentioned A liquid and/, or B liquid, it is desirable to blend a 
glass fiber after combination of a minerals whisker, and fully stirring is desirable, after blending both 

further. . . 

[0019] In this invention, the plasticizer which does not check the polymerization reaction oi lactams 
substantially in above-mentioned A liquid and/, or B liquid, a foaming agent, a coloring agent, an 
antioxidant, etc. can be added. 

[0020] . . 

[Effect of the Invention] According to the manufacturing method of this invention, in case the 
reinforcement effect blends a cheap high and glass fiber as main reinforcements, there is an advantage 
that the mold goods which sedimentation of a reinforcement distributed uniformly substantially very tew 
are obtained, by using a minerals whisker together. Moreover, a minerals whisker has an effect in 
improvement in a heatproof and intensity, and the intensity at the time of an elevated temperature and 
rigidity of strengthening polyamide resin mold goods [ especially ] obtained improve sharply. It has the 
property which was extremely excellent as a result, and advantageous strengthening polyamide resin 
mold goods can be obtained economically. , 
[0021] In case this invention begins the roll which can be used suitably, bearing, a gearing, etc. and 
manufactures various kinds of strengthening polyamide resin mold goods also under a high temperature 
service and high loading condition, it is very useful. 

[0022] . , TT . 

[Example] Hereafter, a concrete example and the example of comparison are shown. However, this 

invention is not limited to these examples. 

[0023] 500e of anhydrous epsilon caprolactams was substantially put into the 1-511. flask ot examples 
after carrying out heating fusion at 140 degrees C, 2g (62.8% of oiliness) of sodium hydrides was added 
as an alkali catalyst, and mixed manufacture was carried out (A liquid). As [ after, putting 500g ot 
anhydrous epsilon caprolactams into another 11. flask substantially on the other hand and carrying out 
heating fusion at 140 degrees C ] a polymerization initiator. Tolylene diisocyanate 8g was adde^^ 
specified quantity combination of a boric-acid aluminurn jyh^ Chem r lc ^ s T , 
ARUBOREKKUSU) and/, or ttr pM™"""-™'""'** whisker fOtsuka chemistry TOFIKA YD) was 
carried out, respectively, specifiedluSt^ of the MIRUDO glass fiber (^ittoBoseki Co., 

Ltd PFE- 301 S) was carried out further, and mixed adjustment was carried out (B liquid). Next, alter 
stirring A liquid and B liquid well respectively, both were.poured into the metal mold made from 
aluminum immediately heated by 1 50 degrees C, polymerization solidification was carried out as it was, 
and the diameter of about 7cm and strengthening polyamide resin mold goods of about 23cm ot 
effective heights were obtained. 
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[00241 The density in 23 degrees C of a part (a height of 4cm, 12cm, and 20cm) was measured from 
under the obtained mold goods (metal mold pars basilaris ossis occipitalis). Moreover, the test piece was 
created from mold goods and the flexural strength (the examining method ASTM D-790) in 23 degrees 
C 100 degrees C, and 150 degrees C, a bending elastic modulus (this ASTM D-790), compressive 
strength (this ASTM D-695), and load deflection temperature (this ASTM D-648) were measured. The 
loadings and the measurement result of the glass fiber used for Table 1 and a minerals whisker are 
shown. 
[0025] 
[Table 1] 



a 



w mm 



g£ 4cm 
" 12cm 
* 24cm 



wnsm 



fi£ 23°C 

" loot 

" 14CTC 



g/cc 



MP 



MM 2STC 

» loot: 
" uo°c 



" lOOt 
" 14ITC 



" 100°C 
" 140°C 



18. 6kg/cm 2 



Mp a 



Mp a 



1. 218 
1, 218 
1. 218 



118 
48 
42 



4, 170 
845 
690 



Mp a 



40 

36 



4, 010 
790 
524 



14 



* 



15 



1. 234 
1. 234 
1. 234 



124 
50 
43 



4,560 
891 
695 



102 
45 
39 



215 



3,110 
845 
543 



220 



0,5 



1. 255 
1.255 
1.255 



128 
52 
45 



4, 670 
922 
699 



15 



1. 272 
1.273 
1. 272 



136 
57 
47 



104 
47 
41 



3, 120 
830 
578 



220 



4, 790 
973 
750 



111 
53 
45 



18 



1. 261 
1. 260 
1. 260 



134 
55 
46 



15 



tt«W2 



L300 
L231 
L180 



4,750 
947 
738 



108 
49 
43 



3.210 
927 
605 



222 



3, 130 
910 
592 



222 



1.161 
L1B1 
1. 161 



110 
38 
35 



3,010 
726 
631 



90 
36 
31 



,690 
665 
405 



200 



[00261 By the same method as an example 1, mold goods were obtained except having not blended an 
example of comparison 1 minerals whisker. The measurement result of the density of the mold goods 
perfonned like the example 1 is shown in Table 1. The density of these mold goods was sharply changed 
according to the part, and its distribution ofaMIRUDO glass fiber was uneven 
[00271 By the same method as an example 1, mold goods were obtained except having not blended a 
MIRUDO glass fiber with an example of comparison 2 minerals whisker. The measurement result 
performed like the example 1 is shown in Table 1. 



[Translation done.] 
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(57) Abstract: 

PURPOSE: To obtain the molded product having both 
high mechanical strength and heat resistance at elevated 
temperatures under high load by incorporating a lactam 
with glass fibers and inorganic whisker followed by 
polymerization through monomer casting process in the 
presence of an alkali catalyst and polymerization initiator. 

CONSTITUTION. A lactam (e-caprolactam) is heated to COPYRIGHT: (C)1995,JPO 
140°C and melted and then incorporated with an alkali 



catalyst (e.g. sodium hydride), and further with the 
same lactam, a polymarization initiator (e.g. tolyene 
diisocyanate), 5-30 pts.wt. based on the lactam, of 
glass fibers and 0. 5-10 pts.wt., based on the lactam, of 
jgojcganir; whi^i; potassium titanane whisker). The 
resultant blend is cast in an aluminum mold heated to 
150°C and polymerized to solidification (i.e., monomer 
casting process), thus obtaining the molded product with 
both the glass fibers and inorganic whisker dispersed 
uniformly, having both high mechanical strength and heat 
resistance at elevated temperatures under high load. 
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